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Abstract
Objective The main purpose of the present study was to describe the vestibular function in patients with
auditory neuropathy (AN), and to assess their ability to maintain balance. Methods Vestibular function tests
were performed on 32 patients with AN and 36 normal subjects including electronystagmopraphy(ENG) and
static postrography(SPG). The results from the two groups were compared. Results Equilibrium function in
patients with AN, was abnormal, compared to normal subjects. Conclusion Vestibular function tests, espe-
cially static postrography, should be performed on patients with AN.
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Auditory neuropathy was named by Starr1 in 1996,
now we think auditory neuropathy is a special kind of
sensorineural hearing loss which caused by damage of
VIII cranial nerve, with the deepening of the studies, we
find auditory neuropathy can be presented as a separate
disease, in the same time, it can also be associated with
other nervous system disease. Recently, more and more
research had made on auditory neuropathy, and we have
know it’s clinical characteristics, most of the research
was on audiology and clinical features. This experiment
was made to investigate whether the vestibular function
was affected in patients with auditory neuropathy.
Experimental subject and method
Experimental subject
Normal control group: No ear diseases; No vertigo
history; Pure tone audiometry examination showed nor-
mal hearing; No history of drug application which may
has damage on audition; No noise exposure history; No
heart disease and no neurological disease; No heredofa-
milial disease. There were 36 patients in this research,
and 20 males, 16 females, their age ranged from 7 to 35
years old, their average age was 19 years old.
Auditory neuropathy group: All patients were select-
ed who had hearing loss history and meet the following
conditions:①Pure tone audiometry showed low frequen-
cy sensorineural hearing loss ②Tymapanogram showed
“A”type, ipsilateral and contralateral reflex has not led③Auditory brainstem response was absent or obvious
abnormal ④Otoacoustic emission was normal, contratal-
eral suppression was not exist and distortion product oto-
acoustic emission was normal or nearly normal⑤The re-
sults of pure tone audiometry were not consistent with
objective auditory threshold, speech audiometry dispro-
portionately worsen than that of pure tone audiometry,
and the results of pure tone audiometry were slight or
middle hearing loss ⑥No other disease which may have
effect on hearing, for example: media tomography, hy-
pertension, diabetes mellitus and nephrogenous diseases.⑦No abnormal results showed in radiological examina-
tion. In all 32 cases, there were 14 males and 18 females,
their age from 9 yearsto 32 years old, and their average
age was 20, the period of deafness was 1 month to 6
years, among these patients, 4 with symptom of tinnitus
and 3 with vertigo.
Experimental method
Vestibular function tests were performed on 36 patients
with auditory neuropathy by recording electronystagmop-
raphy(ENG) and static posturography(SPG), in order to
improve the sensitivity of SPG, a sponge was placed on
the platform, and it’s thickness was 10 cm, then we can
interfere the proprioception of feet and ankle, the data
was recorded with eyes opened and closed. then we re-
corded parameters of saccade test, eye tracking test, opto-
kinetic nystagmus, positional test and caloric test.
Results
In 32 patients with auditory neuropathy there were 6
cases with abnormal results of ENG tests, all showed pe-
Affiliation:
Department of otolaryngology, The second hospital of hebei
medical university, shijiazhuang, 050000, China
Corresponding authors:
112
2013 Vol.8 No.2
ripheral vestibular lesion, the results of saccade test, eye
tracking test, optokinetic nystagmus and positional test
were normal. 1 case showed abnormal caloric test, which
appeared reduction of unilateral horizontal semicircular
canal, 5 cases showed reduction or paralysis of bilateral
horizontal semicircular canal.
Static posturography test and it’s related parameters of
32 patients with auditory neuropathy were measured with
ST-939 type computerized posturography system. 28 pa-
tients recorded centripetal pattern, the locus length, veloc-
ity and area of postural sway were significantly increased,
there were significantly difference compared with normal
normal subject whether with eyes opened or closed, and
the following table is the data of the experiment.
Discuss
Patients with auditory neuropathy were predominantly
teenagers and they can be accompanied by other symp-
toms of other peripheral nerve system, and they can be
recorded abnormal parameters in static posturography ex-
amination. 6 cases were recorded abnormal results of
ENG tests, most appeared peripheral vestibular lesion,
saccade test, eye tracking test, optokinetic nystagmus and
positional test were recorded normal results, caloric test
showed reduction or paralysis of horizontal semicircular
canal, which suggested that vestibular lesions were in-
volved in patients with auditory neuropathy, vestibular
dysfunction may be part of the pathological damage.
Wang jinling and other scholars2,3,4 also presented ves-
tibular lesions were easily involved in patients with audi-
tory neuropathy. This may dued to the eight cranial nerve,
especially the vestibular system, which has complex
structure and function, and it is susceptible to the influ-
ence of various factors, including the interaction of differ-
ent system, external factors and the process of diseases.
32 patients with auditory neuropathy, only 3 with verti-
go history, most of the patients without symptoms of ves-
tibular impairment, this suggested that vestibular lesion
developed slowly, and it can be compensated by various
mechanisms. Most cases without vestibular symptoms
and it may be easily overlooked. In addition, 6 cases
with abnormal results of ENG test, their history of hear-
ing loss were all more than 3 years, their hearing thresh-
old was 50 dBHL or above, and with flat hearing curve.
This showed that with the progression of disease of audi-
tory neuropathy, the pore of the range of vestibular le-
sion, the more serious hearing loss we can recorded.
There were other reports of auditory neuropathy compli-
cated by other cranial nerve disease[5,6] , all suggested
that auditory neuropathy may be complicated by multi-
ple system dysfunction.
From this test it can be seen that, to 32 patients with
auditory neuropathy, the length of locus and velocity of
postural sway were significantly increased than that in
normal control group, and only 6 cases recorded abnor-
mal results in ENG test, this showed SPG test was more
sensitive than ENG test, and the process of SPG test was
rapid and simple, the results were objective and reliable.
In future clinical work, to patients with auditory neuropa-
thy, we should undertake audiologic testing and vestibu-
lar function tests, then we can make a objective assess-
ment of the range of the vestibular lesion. If possible, we
should make other cranial nerve examination, so we can
make further understanding of the disease.
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Groups
control group auditory neuropathy
Number of the case
36
32
Length of locus（mm）
1512.73±384.88
2109.38±258.69*
t
2.172
Velocity（mm/s）
26.14±4.48
35.52±4.53*
t
2.053
Table 1 Comparison of parameters in auditory neuropathy and the control group in SPG test with eyes opened
*P＜0.05
Table 2 Comparison of parameters in auditory neuropathy and the control group in SPG test with eyes closed
Groups
control group auditory neuropathy
Number of the case
36
32
Length of locus (mm)
2113.73±596.84
2936.51±481.25*
t
2.185
Velocity（mm/s）
34.94±7.86
42.06±5.29*
t
2.174
*P＜0.05
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